Linking nuclear mRNP assembly and cytoplasmic destiny.
From the very beginning, mRNAs have a complex existence. They are transcribed, capped, spliced, modified at the 3'end, exported from the nucleus, translated, and eventually degraded. These many events not only affect the overall survival and properties of an mRNA, but are also carefully co-ordinated and integrated with quality control mechanisms that function to ensure that only 'proper' mRNAs are translated at the correct developmental time and place. This does not mean that all mRNAs follow a single or uniform path from synthesis to death. Instead, there are diverse means by which the activities of specific mRNAs are regulated, and these controls often depend upon multiple events in the mRNA's life. mRNAs are not found naked in the cell, instead they are part of complex RNPs (ribonucleoproteins) that consist of many factors. These RNPs are highly dynamic structures that change during the lifetime of a given RNA; linking events such as synthesis and processing to the final fate of the mRNA. Here, we will discuss what is known of the assembly of RNPs in general, with specific reference to the myriad of connections between different nuclear events and the cytoplasmic activity of an mRNA. Due to space limitations this review is not comprehensive, instead we focus on specific examples to illustrate these emerging themes in gene expression.